Polyandrous females often mate with more than two males, and yet most studies of postcopulatory sexual selection involve only two males. In insects, second-male sperm precedence is usually taken as evidence of overall last-male sperm precedence despite some studies to the contrary. Furthermore, the processes or mechanisms causing the patterns are often unknown and yet are important when estimating how postcopulatory sexual selection might act on males. Whether the patterns and processes change in normal sperm competitive situations and the effects of other factors besides mating order need to be examined to better assess the evolutionary potential of postcopulatory sexual selection. In this study, I assessed the effects of mating interval and number of mating males on sperm precedence patterns and their causal mechanisms in the mealworm beetle, Tenebrio molitor. Last-male sperm precedence was the same when two or three males mated, but also depended on mating intervals and hence mechanisms of paternity bias. However, when females mated with many males, one of the mechanisms no longer created last-male sperm precedence. This example illustrates the importance of knowing both the patterns and mechanisms of paternity bias and whether they change depending on female mating frequency to make reasonable inferences about the potential for postcopulatory sexual selection on males.
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Since Parker's (1970a) landmark paper on the potential of sperm competition in insects, a variety of studies have indicated that postcopulatory sexual selection has been an important factor in the evolution of many polyandrous species (reviewed in Birkhead & Møller 1998; Simmons 2001) . The goal of these studies has been to ascertain the potential for selection on males and females due to postcopulatory processes and the traits that such selection might have produced. Realistic assessment of this potential requires accurate information on natural sperm-competitive situations (e.g. female mating frequency, interval between matings, timing of fertilization) of the species in question (Olsson et al. 1999) .
However, even when the natural sperm-competitive situation is known, laboratory studies of multiple mating by females often create a different situation. Most studies documenting patterns of nonrandom sperm use test only a simple situation in which a female mates with two males, often because of a limitation on available techniques for determining paternity (Simmons 2001) . Although such studies are a starting point in investigations of mechanisms that bias paternity, they generally underrepresent natural female mating frequencies and hence do not re-create the competitive situations typically facing males. Therefore, using the results of such studies to infer the types of sexual selection on males can lead to erroneous conclusions.
One such example is found repeatedly in studies of postcopulatory sexual selection in insects and arachnids. Typically, researchers have found a mating order effect, where the second of two males to mate with a female sires over 50% of the offspring (Simmons 2001). For these species, it often is assumed that, regardless of the previous number of males, the last male to mate with a female will sire over 50% of the offspring (hereafter called last-male sperm precedence). In the few studies that have used more than two males, last-male sperm precedence breaks down in some species when more than two males mate (Zeh & Zeh 1994; Radwan 1997) , but it remains consistent in other species, regardless of the number of mating males (Radwan 1991; Cooper et al. 1996; Eady & Tubman 1996; Lewis & Jutkiewicz 1998) . Whether last-male sperm precedence actually occurs can change our assumptions about the types of selection acting on males. There will be stronger selection for male traits such as mate guarding in species where there is consistent last-male sperm precedence than in species where last-male sperm precedence depends on the number of mating males. 
